
3 
niq~e'~)~'~). One end of the crystal, bonded to a quartz tranducer was in- 

serted into a reentrant cavity, The rate of decay in the resulting-echo train; 

determined the logarithmic decrement. Within experimental error the values 5 

of logarithmic decrement in this frequency range were found to lie near the 

s 
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perature (Fig. Za) at the frequencies employed here. 

(corrected fo r  modulation) was low (curve 4, Fig. 1) and up t o  60 echoes w e r e  

noted (Fig. 2b). 

A t  4.2OK the decrement 

Results from an d u l a t e d  echo t r a in  at 4.2% are given 

by curve 5 of Fig. 1. Such an echo t ra in  is  seen i n  Fig. 2c. 

Clearly, good decrement data are d i f f icu l t  t o  obtain at these very high 

frequencies. 

and t o  other causes, and the prohble  propagation of undesired modes of the 

wave") render the current data and the i r  analysis re l iable  only to  the extent 

The modulating effects  due t o  non-parallelism of the end faces 

of general qualitative behavior. 

2O could be expected from the method of aligning and cutting the crystal  

A crystallographic orientation error  of about 

(10) . 
This inaccuracy, however, allowed the longitudinal waves i n  the (1111 direc- 

t ion  t o  produce a smal l  resolved shear stress on one o r  more of the six possi- 

ble {llO} (fi0) s l i p  systems"). I n  the ideally aligned case (the [ E L ]  

(7) direction being parallel t o  the wave vector) such resolution does not occur . 
Furthermore, from the cleavage behavior of LiF, (0013 (ll0) s l i p  could 

become operative at room temperature(u). Dislocation damping on this system 

might have occurred, although it i s  a system presumably active only at  tempera- 

tures above 4000c(1~). suztiici, e t  a. (13) have found w h a t  they believe to  be 

. the dislocation resonant peak i n  the l o w  megacycle region ( f a r  below natural 

undamped re~onance) '~)  i n  the [loo] direction, as sham by curves 6 and 7 of 

Fig. 1. 

study on crystals whose axes were oriented along the [loo] o r  the [UO] direc- 

No echoes could be obtained at the frequencies employed i n  the present 

tions. 

of observable echoes i n  these directions, since the applied s t k c a n  be re- 

solved onto four of the six 

It is possible that dislocation damping is  the cause of the absence 

{UO) <fiO) s l i p  systems. 

Tests made at  l iqyid helium temperature revealed the absolute value of 

. 

the decrement to  decrease markedly (curves 4 and 5,  Fig. 1) as compared t o  

A 



that at room temperature. 

has been observed in quartz (’)’ (6)’ 

was not found (curves 4 and 5, Fig. 1). 

Frequency independence of the decrement at 4.2% 

In LiF, however, such independence 

The fact that the base level of the 

decrement changes upon heat treatment in a manner expected from pinning of dis- 

locations , suggests a dislocation contribution to the background absorp- (8) 

tion occurs in the kMc region. 
e 

Improved techniques of sample preparation and bonding appear to be re- 

quired before kMc decrement measurements can be considered quantitatively re- 

liable. Despite the encouraging results noted, conclusive evidence must be 

based on a pattern of echoes long enough for modulation of the exponential 

decay to be either observed and corrected, or eliminated. Because of the ex- 

treme technological difficulty of attaining the proper conditions for good 

measurements in the kMc range, the authors feel the present results lack accu- 

racy, yet serve as a basis for further investigation. 

Results of this study can be summarized as follows: 

(1) the decrement in a [lll] oriented LiF crystal appears to have 

values in the low kMc region equal to those predicted by the extrapolation 

from the 15 - 200 Mc range; 
(2) 

(3) 

there may be a frequency-dependent absorption in L i F  at 4.2OK; 

handling and heat treatment alter the base level of the decrement, 

suggesting dislocation damping at these high frequencies. 

c 
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FIGURE CAIJTIONS 

Figure 1 Iogarithmic Decrement of Longitudinal Waves in L W  Single Crystals 

curve 1-3 Present study - [ ~ 1 ]  crystal, logarithmic decrement, deter- 
mined f r o m  first few echoes on specimen which had been &died, 
annealed and quenched, respectively. 

4-5 Present study - [U] crystal, logarithmic decrement determined 
from modulation peaks and exponential decay, respectively, of 
echo trains obtained at 4.2OK from a specimen which had been 
handled. 

suzuki, e t d .  (’3) - [lo01 crystal annealed and p h s t i a y  
deformed by compression in the [loo] direction. 

Suzuki, etal. (13)- [loo] crystal irradiated with X-rays of 
about 103 R / c ~ .  

~erkulov(~) - [loo] crystal annealed 

. 
6 

7 

8 

Figure 2 Oscilloscope Pattern of Echo Trains 

2a Room temp., 1240 Mc 

2b 4.2%, l2k8 Mc 

1 div. = 2 volts x 5 psec 

1 div. = 1 wlt x 20 psec 

1 div. = 5 volt x 20 psec 
2c 4.23, 1269 MC 
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